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T'-r present nven'icn relates to ; r.q rhain sarbovvlic acid tmtde esters or 'heir salts Trs long oa '• 
cart v v lie af :ic1 crude esters or thee 5 alts am useful for modify, rg encymes sr proto.os ( nece^siter 
• ; 'ic,r-e\ ars rsecetns are referred ro simpiv a? "mining") having hidrgical ) v. t to give tnoir 
^ t riyat:vnS which have, while retaining most of the original biological at .tiviteis. an .(<t:nrr t-aly prrifiang^ o 
uUr. ma baif-»fe as compared with the proteins and no antigenicities an 1 ran bo administered to animalo 

A number of attempts have been made to improve proteins with various modifiers Polyethylene glycol 
(hereinafter referred to as "PEG") is one of those modifiers which have been studied most actively in recent 
/ears. PEG -s being used for modifying, fcr example, anticancer agents such as asparaginase, arginase and 
mterleuHn-2 thereinafter referred to as "IL-2"), thrombolytic agents such as urokinase, streptokinase, tissue 
.•;asminogen activator (hereinafter referred to as "TPA"). treating agents for ensyme deficiency diseases, 
such as ;l-gl-jcosidase, ^-glucuronidase, j-galactosidase and adenosine deaminase, gout treating agents 
such as unease, anti-inflammatory agents or anti-ischermc agents such as suporoide dismutase 
.'hereinafter sometimes, referred to as "SOD"), diabetes treating agent of insulin and hvnorhilirebin.emua 
■ reating a^ert of bilirubin oxidase In more recent years, an attempt was made to modify granulocyte 
colony-stimulating factor (hereinafter referred to as "G-CSF"), which is one of hematopoietic factors, .vtr 
PEG to prolong its plasma half-life arid to use it for treating hematopoiebc di^sdt; and !il-o purposes 
[Japanese Patent Application Laid-open No 31 6400-1 £89 and International Laid ooen No WO90.069^] 
inere have been studied and used mooi'iets other man PEG. and there examples are natural polymers, 
ujch as serum albumin and dextran. and polyaspartic acid, partially halt-estenfied styrene-maleic anhydride 
copolymer (hereinafter referred to as "SMA") and reactable derivatives of long chain fatty acids 
['Tanpakushitsu Haibundo" ("Protein Hybrids"), Chapters 1, 2, 3 and 6, published by hvoritsu Shuppan Co. 
on April 1, 1987, Voku Tanpakushitsu Haiburido" ("Protein Hybrids; a 2nd series"), Chapters 3, 4 an i G, 
oublished by Kyontsu Shuppan Co on May 20, 1988 and "SOD No Shinchiken" ("New Findings on SOD"), 
p 107, published by Nihon Akuseru Shupuringa Co. on December 20, 1990] 

SOD modified with serum albumin has antigenicity [Agents and Actions, 10. ;?31 ("080);. Although the 
structures of other modifiers including dextran, PEG, polyaspartic acid and SMA c a i be specified from tne 
viewpoint of ootymer chemistry, they have a certain distribution in their molecular weights. The moleca'ar 
weights of proteins modified with these polymers are therefore not constant, which is a problem in practical 
applications in view of the current situation in which the compound to be used as a medicinally active 
ingredient should preferably have a single chemical structure. 

Accordingly an object of The present invention is to provide a novel ion 5 chain oarboxyiic acid imiae 
ester or its salts that can modify prote ns *o obtain protein derivatives having significant 1 '/ prolonged plasma 
ua)f-iife as sompared with that of unmodified proteins and no anhaeninty and ran oe administered to 
■n:.mals 

This object was well as other objects and advantages of the present invention v\ill be apparent to those 
skilled in the art from the following detailed description 

T ' ! cc • • ,; invent^ (.tmvides a lf'ii<< < bain '"aihe>'if <Jdd '. ,T r v- <■:.[>■. :\ if 1 ■■ ■ .:!\:L' t S-if'-.: ' "!■."]■; 
chain carbox/nc acid imide ester (I)") represented by (tie following general formula (It 
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.vhtiein W is a divalent long «'hain hydrnt • ; 1 r t r n group which may s *i'\ r ia-v hf intern j; *ed try one er rnc re 

groups each independently selected frcrn tne group cons sting of an oxygen atom, a sulfur atom and a 
g r oup of -NiH';.- (FV bring a Lower alky I group') and X repr^serts a divalent u .yd r ~~arhon res 'due which mav 
■ : Y mallv be ul d ' i or <v ; there. ,f 
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Fig 2 shown an IR-pectrom cf the SOD derivati /e-0 cb tamed m Reference Example 1: 

Tig 3 chows ssnonabc o!e :trophoro ]rams of < a > tno SOP ; jf.od n Peforen.fr> Example ? and ib; *hr T 

:u')D d^rivalwH ub^a nod in Pefoionrn rxarnrl* ?\ 

F ig 4 "h. A- ~n IR-'portrnrr r,f *he SOD denv cdve ebta r ) in Referrirv m F-omrie 

Fig 5 chows schematic ele rtrophor a jiams ot (a) t'ie SCO i... d in forenc :■ F-.ampio i and ib) the 
SOL) denvali^j obta nod in Peftvence ExamoUj 3; 

Hi i.j 6 i;huw:: an IR- peetrurr ol the SOD donvat-ve obtained in Reft retKe txample 3. 

Fty V show.- schematic ele ;trophor jgramc ut lai the NCC jced n Reference E -ample 4 and ib) the 

NCB derivative obtained in Reference Example 4; 

Tig. 0 how: an IR-spectrum of the NC. S derivative obtained m Reference Example 4, 

Fig 9 show? schematic ele itrnphoro-irams cf (ai the NCS used m Referenc-j E-ampie r > and ib) the 

NCS derivative obta-n^d in Reforanc o Example r >; 

f ig 10 sho*s no !R-spoctrum cf me N _o d*<r vMivh whtacel r Romrenrr, f .nmp'c F" 
Fig 11 chows the tinae oeor-es of f he plasma rnnr^ntrntions in Test Examc in l. wherein |1). (2). (3) ana 
(4) a-e for unmodified SOO, the SOD dettvativos-A, -B and -C obta. ned in Reference Fxample 1 
'• •.-'•^.•> 

TfiO divalent nydn .carbon group i e.j: ^soibod by W in tse long chair - , eartoxvlic ac d imnie ester ih of 
the (jr^yt invention f.re f erabty has 8 to 23 pnnciua' eham atoms, mere preferably 1b to 20 atoms, 'H view 
of the inetjiness ot the lory chain carbo.-ylic add imice ester .\) a:; chemical m:d tier for prctuns 

Example:.; of the lower alky i gruup r et resented by FV are meth>l, ethyb proo/l and isopropvl. 

Examplec of *he divalent Icng cnam nydr: carbon group recesentod bv VV m the icng chain carboxyiic 
acid imide ester (I) are as follows. 

iCH : ;-o. (CMC.-,, (CH 2 ). >, (T;H : )i 3 . ('"H 2 )m, (Clh-, (CR.0". iCHg-:, :CH..) M . (CH2H. (CH 2 )r: 
ObCM ^-CH(CH 2 . 7 , (OH 2 ) : CH ^ CH{CrC> 7 , (CH 2 ),CH = CH(CFb) 7 (C Hj .uCH - CH<CH 2 ) 7 , (C H 2 V, b H - CH- 
iCH/^ , (CH 2 ) t CH = CH{CH : )r, .'C H : CH = CH(CH : ) 7 , (CH 2 ) 8 C H = CH;CH : );• . (CH : ) ? CH = C H(CH 2 );• , (C H : i- 
• , CH = CHiCH; ) 7 , (OFF), • CH = CH(CH : o (CH,)sCH - C:HCH 2 (b H - )« CH =- C H(C M; } ; (CH 2 )<CH ~ CH(CHr h. . 
(CHr)sCH = CH(CH r i, , (CH 2 ) P CH ^= CH(CH ? ) 5 . (CH •> } K CH - CH(CH r K. . (0H ? )r CH CH(CH 2 ) 7 . (CH r ) R r,H- CH- 
(bH/N, (CH; bCH = CHiCH,- n, ■;( H i»CH- <: HiCH; CH ? C:H -CHCH/CH = CH(CH ) 7 , (CH; i- 

,i: h =CHCH i -CH = r;H(CH 2 )/ ( (CH 2 ),(:h = CHCH 2 CH =CH(CH : i,. iCH. uCH = CHCH i CH = CHiCH 2 ). , (OC'- 

■ <: H =CHCH : CH = r H.CH. o (C'CkfM = Ch'C H-CH = CHfC H 2 (CM; );CH « CHCH; CH = CHiCH-;) , (b H : 
a CH = CMC H, C H = ( HiCIC)'. (CH : ) ; -0-(( H 2 ;., . fCH, o -' -:CH. , (Ca\-- -0-('..H 2 )« , (Chi : : ) 2 -Cj-'C H.g- , (b I i 2 

. -0-('"H ■ )i ■ . {•'■ lb ). -C--(CH.d: : iCH;) : -i'i-iCH : ) : : . [CH : ^-O-iCH; )• 1 (CH 2 );-'>((" H : ). , (CFF- l-O-i C H : )■ f 

b h v-o-.-cf. >. : r;i ; : i ( -)-rn b (Cm ),-r»(CH.K , (CH : )4-n-(CH 2 b > (ribvO-rdF], iCf« : ).,-o-iCH ; -v 

(b H 2 )a-0-(Ch 2 )- o (CH 2 )4-Q-(CH;.)- . il H : )rOi(.H;j ; .-. [i.H;. i-.-O-vCH: -,Cr \- >4 -0-(CI i 2 b i , ( dbcM-C- 

p 2 h. <CH>)f -0-(CH 2 )j, (CH. ) t ,-0-(CH.),, (C H 2 K- -0-(CH 2 K , -rH. -O-'CH. . (C H 2 )^0-(CH • ), , ('"H 2 ) b -C- 
fb H^, iCH; i,-0-<C H 2 »o (CHpK-i3-(CHO-,, :b Hp k - C-(C H 2 ), : . ;CH 2 k ■ Q-( CHm iCH. V, -O- (CH • h 3 (CH.^- 
f.' '';h,. <CH.. )v O IbH. , ibH. ' )-i(.H, O.F-1, . ■.. ' \' ■ • h- •, C-;CH • ; - k ;h ^ / v\ .,.(■■- 

(CH 2 )7. iCH. is-'>((H;l ? , (CH?)s-0-(CH.>.. (CFb ), -Onb H : )i , , (b H h -U-'.C'H ), ■ . «;H r no-U-CH-, iCH.- ),,-0- 
(V H. )... iCH, nr;:-0-(CH,) :j , (CH;)i C -0-(CH 2 ) 4l (CH £ ji.:-0-(CH 2 ).,, i C H, )- : -n-(CH 2 ) ( . , (CH, ), r , -O-iC H 2 ) , •' H. ; - 
: :-0-(CH 2 )u. (CHi-^-O-tCH.)?, (( H-: )' : -O-C! h . [CH. ')■ .■-G-(CH 2 )l-, 'CH> f :-0-(CH : : : , (CH; )■ -0-(CH : ) ; . 
Ml; )• . -O-Cdi. ■ . (CH/)' ;-)-C H- K. 'CH, b . -O-lCH 1- , tdb - 0-(CM 2 ).. CM = CH(CH. ).■ . ( b. •. -■)- CM. 

■ (\ \ -CH(CFb);, {CH.g.-O-fCHp-T.CH - CH( d I. (CM; U-'"-(CH. H" H - ■ ,' l FCH. .-. :T;H. v -)-('CH.- - 
( F • ho ;..,. •( tt ;b ,- (OH ■[■-> > \ ■ ,. ( •{ -S- «' . ; .•! :> I ■ . ii'.H .-S'CH-r 

v H i . -:i-p;':H )■:. (O-l. S ! P : ■ ( F \ .i .■ CFF ) . . :d. : -C-o b - O-l . . , | i , . i F< , •- 

• F ■ .• • F ' ... -S ,Cr^ . • r- -. • . : d . F<. •. - : lJ , i-. ( ' H. b i F . 1 *. . '-. 0.-1 ,. • I • . : 

1 F ' i u ■■; i •: F- ; ■ - : r :o i • H « ' ' b F j • F> v^' f f ' H 4 : i h ; . ■ ( \\- - 

. >• 0 b 'Oh k : f F a ( :.d. •. -S- ( H : n , L H - :v (CM; , ( CH.- ).-. (>i. C- . (.Hb-. -S-[t H, ) K ('.:H. ) t - 

•h ; :H. ... (CH.- o...:H;)- .. iCH, i.-. --S-(o Hg- • iuh , - r -io>b )■ ■ . iCH, .-. ■ S- ( CH,- )■ -OH, .. -S • :d. (CH. h- 
b-(CH. ). . (CH.iv-S <CH. o fOH.»u-$-(Gh ; k, i.CH -S-iC-b-r, . (CF 1.. m -C--CH. V . (CH. )- SiCH.i;, [CH, o-b- 
i C F I >* , Cf f. ,C-(cll'K 'CH, o-SoCFb-}' (CF I. C -C-/d b - , (CK- )• «S-CH 2 . iCfi. -,-S-iblL . . (C H- 2 ).-C- 

• F ; . bd-. • dbii F< n. (CM. - - >-!(d I. : , \\ i- . F'. k aft. • -b-.od. • . [CH.g- .-:>- \ 1 i. >. . ' Fi. - 
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CH. . N : H -CM. iCH. -NiCH, i-(CH; b , i CM.- h -NtCH .. ; -(C Hj s , CH.^-NiCb -CH.h, (CM. ;i; -NCH : - 
■ CH. - : . iCH. . -NCtC-CM >••. (CH:fe-rJ(CH;,)-(OH:)i2. (CIR )t -N(C f C )-(CI b )' j , (i;:H : .):--N(C;Ho-(CH;0- 
rn. ■ -\T'\ •( -Ml'. - (Ct.C -N(C; H; )-(CH 2 }» (CM. e-N(C H> HCHr ; CM; ■ - - T J ■ C ! j : - H • . .i :M >.-- 
N.C,M. )-yn : ), : ^H : C-N,Cdb,)-(CH; ), 3 , (CH.O; - NiCJi, HCM^m (CH.M: -N(C H : mCH : )-- . (Ob) ; -N- 
C H- ;-,C:K ;CH : i r N C, H s )-(CH J- 7 . i CH : U - U(C: Ho-(CH : k : , <C"C) 4 -N<C; HO- (CH- ;.<; (CH : ),.-N(CbHt 
(. M •. (CH : )4-N(C.HvI-((:H;)s, (CH r ) A -N(C; Hr)-(OH r )s . (C H r }» -NiC.- hO-i.CH; )• 0 , iCH r t, -TJ.'C- Hk )-. CM.. )■ 
CM; U-Ni'C- HO^CHr/i;. (OH.U-NfC^H. )-(OH ? ), 3 , i.CH; C -N(C ; - Hs )-(Ch ;: ) M . CH, V -NfC-Hc ;,-(CH?), ■ . (CH : i- 
..-N(C.Hc ).(CH;<b. (CH, )r,-N(CrHO-(CH ; U. iC H; ).,-N(C, H<- )-; CH C <CH;>) f .-N(C,Hc b(CH>k, (CH.-V.-N(C,. He j- 

• CHJ/. (( H-,)*,-N(C; H«_ )-(CH;-)h , (CH,k-N(C v H< ; . )-(C H,C (C H- )., -NiC. H-, )-(CH; )< - , (CH, -NiC • H.J-.CH.i- , 
CH. l-NCCM-d-fCMC:. (CH.C -NIi.^LHCH,;!: ,. (CH;) A -O-(CH,L-C-(0il, u, (CM. L-0-(CH,). -<><CH, .■■ 

• H. ),-<>■ Cfb C>CH. (CM. C 0-(CH, b-0-(CHC' . (CM. >. -0-i( M. b-O-CH. ... . (CMC -0-(CH : - >C - 
CM J. , (0H : )o-(>(CH : . ) 2 -0-(CM : )i 2 (CH>^.-0-(CH:) ? -0-|CH L Oi . , (Clb b-C-(C H : b-OMCK)':: . (Ol^r 1 -- 
;CH : ):-0-.CH;.) 1} . (CH;»j-0-(CH 2 ).--0-(CM;-)m. (CH ? )4-0-iCM:V-0-(TH : V (CH; 1, -CWRH : , i : -fi-(CH : ■ 
r,H- !-.(' h. t:-0-(CM : ), (CH r )* -0-(CH ; . > 2 -0-( l " H : h , (CM; \,-f)-i CM. o-O-CH; ) e CMC -(>(<" M : - e -b- 
< hi. . u:H:)i-i>(.CH;:. : -0-(CH;>)s, K H:) 4 -0-(CH.) ; -0-(CH; ■)<,, (CH 2 u-0-(CH. ) 2 - 0-i,C Hj )■ : , <CC ) 4 -0-(CH : - 
,-0-(CH,)- - . (CH- )*-0-(CH p );'-0-(CH.-) 1? . (CHp^-S-S-lCHc (CH, }. -$■ S-(CH : ) 9 , (CH ? : r -S-&-(CH : -), ■ , (CH : .- 
. -S-S-(CH}- iCH; T-S-S-lCH,)-^ (:;HrU-S-S-(CHrK. (OH; U -S-S-lCHr )? . (CH o* ■ S-('JH > , (CH- )* -S-i- 
\ ( - H;- ): - , ( JH; SS (CH,-) . ( CM, ^ - >S- (C: M ? ) ; , , iCH.0r,-3-o-(C Hr)- . (Cn^ x, -S-S-(C H; »• , iCH^ ) f . -S-S-(UH- , 
CH. C S S (CH. • • . (CH,;. S S (. H. iCH, ---S S (CH. ).. ,C H, -S-S-(CH, ) iCH J. • S-S-(CH,) ■ . iCH;)w-C- 
5-(CH,V } , 

The irnide mc iet/ of the long ch.'iin carboxyhc icid tmide e^ter (I) mav be cf ar.y structure in view of the 
usefulness of the long chain carboxylic arid imide ester (I) as chemical mcdiherj *or p-oteins The group 
represented by X in the ahrve general fotmula (I) therefore does not constitute an essential part of the 
iHvenbon and rnay be any livalent hydrocarbon residue without limitarion 

It is however desirable-, in view :■( availability of starting materials and easiness of synthesis, to use as 
ft,-; nnd-j part of the long chain carboxylic acid unide ester (I) an iniide pad lupreoontod by tne following 
guuera! t-jrrnula (A) ihoruinafto' referred to a:.- "imide part A") 




(A) 



A't^r ■■■!!! , l \' [V ar d H' . ' . ' be th.u saii'O ur Jiifun.Mit. each lO^fosenis a hyd''.<gt;n at^fro a'i a^yi 

grmip, an aryl group, an aralkyl group, an -SOoH group, a group represented by -OR r wherein H" 
o'prf'sefits a hydrogen at 3m, an alKI group, an aryl group, an aralkyl group- or an aeyl group, a gro op 
n -pre.; -["■■tt-d by -NFVrv wherein R 7 .and RC which rr.ay be the same or different, each -epresents an aV/l 
■] r, Mip an a:/l g'r^p. an araH-yi gr i p or an v , I rjroup nr i tjroup ••: ••• oiO- : by -'^0 ; R ; ^hM'om fC 
'.ffirrir--ir'tr. a 0 ;:irrn tcht, "in "i'.'y. ,' groi.-p, an ary' »,p >-ir an i',dkd gr- if R- . R". R 1 an<: R' ma v. 
= i rr-::'*inat:r n wi*h &i< t'arrr-n atoms U~i ,vhii .h tt>>y : ■ ■. ■ r: d . fort" a ring whir ^ m iy * * reb'-riMd^rj R ; and R ' 

I ■ : r , ; 'n-i t a f - -i. ■;■ i: n i,a, vi.S i n 

: .:rl >.■[■.■»::■.!'[ t*'0 by tf f ■ dj'!- .v.iffj ;.-c-r ;> ' fijrrtHJa ( Lb 




'■' R ^ 
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-CrT wherein FV- is as defined above, a group represented by the fcnrula -NR~R M wherein R' and R* ar- 
ts dtMinod abovA or a group rftprftsnntod by tho formula -CO;R-' .vhorem R' is a?, lef.rnc above of /.h^n 
•f'M inrido part A t thva preforrod 

R -ampler ~* + ho alkyl group that may be represented by R* R\ R* . R . R\ R ; . R-\ R'\ R' J R", R'- 
R' ' h' 1 and R' r in the- above formulas (A) and iB) are methyl, ethyl . prcpy', isoprrpy! and c^tacJoeyl 
b<<.:mp!os of the aryl group are phenyl and p-bromophenyl. Examples ot the araikyl group are benzyl ard p- 
moth . xyben^ryl Examples uf the acyl group that may be represented by R 6 . R 7 and R 8 are acetyl and 
cenzoyl . 

Examples ot f he group represented by the formula -OR" are hydroxy I grcup, -.llkoxy groups such as 
metnexy. ethoxy, crocexy and isocropoxy. aryioy groups such as ohenoxy and p-bromophenoxy and 
aralkyloxy groups such as benzyloxy and p-methoxybenzyloxy. E>anr ; ples of the grcup represented by tne 
formula -NR' R M are substituted amino groups such as dimethylamino ^nd diethylammo and N-subslituted 
irylarriidn groups such as N-mnthylaretam.ido and N-mnthy Ibonram.ido rxirr.plnr. nf the gro;;p reprM-nntod 
:.y ihti formula -CO?R ,J are carboxyl group, alkoxycarbonyl groups such as mHthoxyoarbonvi. etnex/oar- 
bcnyl, propoycarboyl and isopropoxycarbonyt and aryloxycarbonyl groups such as phenoxycarbonyl and 
i) -Pro; nuph en ox y car b o n y I . 

In Uie above formula (A), where R 2 , R 3 , R 4 and R^ form, m combinatiof w:th the carbon atoms to which 
thf :y bond, a saturated or unsaturated ring which may be substituted, examples of the saturated or 
unsaturated ring which may be substituted are those having as basic skeleton benzene ring, cyclohexane 
ring and cyclopentane ring, as well as bicyclo[2,2. t jheptane skeleton, brcyclo[2,2, 1 ] hepta-2-en skeleton, 7- 
O'aoioyc!o[2,2, 1 jheptane skeleton and 7-oxabicyclo[2,2, 1 ]-hepta-2-en skeleton. 

Concrete examples of the imide part A having these saturated or unsaturated ring are as follows 
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tr'i.n s~d:um and rctas-ium arnl salts with a!ka earth metals, e.g. may- r. ..m aid oao/urn. The salts are 
:orm- at the :rng mam arhcxylic acid part and or imide part of the long chain raTrvyhr- arid irndo ester 
;) 

The long cr.n r, ■: ar r.O'.ylio and irr-dn ester d) :e r mdueer: ry ri:f j^rti r. ^ a hang chain d'fame^yb.- .-.,->;! 
hereinafter rclorroil tn as "Irng ' ham rli; ar bo^y he acid i'llp represented :;.y the general formula (II) 

HO. C-W-CO. H (II) 

,vhemin W ;s as defined .lbove, to 'dehydration condensation with an equonular amount ot an N~hydrox;m:de 
■'hereinafter referred to as n N-hydro.*imide (lil)") represented by the following general formula 'lib) 

o 

A 

X N-OH 

o 

wherein X is as defined before, 

m the presence of dicyclohexyloarbodiimide (hereinafter referred to as "DCC"). 

The long chain carbo<ylic acid tmide ester (I) may. except for the case wne^e R : and R 3 and. or R 4 and 
R , in combination, each form a methylene group which may be substituted, also he produced by the 
folio.vsng steps. 

(1) A lung chain carbc <ylic acid (It) is subjected to dehydration condensation with an eqiamolar amount 
of benzyl alcohol in tne presence of DCC, to yield a long chain diearboxylic acid rnonobenzyi ester 
(hereinafter referred t.< as "long chain diearboxylic acid rnonobenzyi este r (IV)") represented by the 
following general formula (IV) 

o 

ho 2 c-w-c-o-ch 2 



.-vh. W - ; r : !,f- ^ at. 
,Jj ' ' g yj.n .;o^yi<^ acid monobenzyl oV.er [iVi is reacted .vtn N-hydruximidc (III) in the usoai 
manner to give a lorn; chain diearboxylic acid monobenzyl monoimide ester (hereinafter referred to as 
; sham oiearboxyl : acid diester (V)") represented by the following general formula iV) 



o 




o 



e as dfdin^d above 

r pad ef tho ; "^air ' ■ ,\- ■ .y t 1 li.r 1 ^- 
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.i:: "),,:>;• chain narboxyic ac:s .mode ester cervative") is usefui as chemisa! mmdrier uf (.mteins. 

Toe - r ; chain erirro<y!.o acid im.de e?tor derivative is reacted .vi*h a prote.s n ar aiu-a^us sohhon ."it 
r h r ("i to 10 {■-■ /:eid a rm*ein i 1nr i vat: represented h/ too 4 < 1 • ' » w~ ; formula 

[p. t-m] f/]n 

wl.^f ;m [\. rotuinj represents a ptutein having n ammo residues each derivable frum amino group by removal 
ef i^iit! of its hydroyen atoms, instead of amino groups [Z] is a residue dieremaftef referred to as "lung 
■ Pa. i! virt. nxy he acid residue") represented by the follcwinq genera! formula 



o 

— C-W-C0 2 H 



wl r vr. V/ is as downed above, and derivable from a long chum dicarboxyhc acid (II > by remcvaf of a 
hydroxy! group f ro tti one of its carboxyl groups, and n represents an average of the number ot amide bones 
between [Z] and [protein], which is in a range of 1 to 8. 

The reaction of the long chain carboxylic acid imtcie ester derivative with a protein is, although details 
differ more or less depending nn tho typo of the protein, generally conducted by dissolving the protein in an 
.ifiuiious solution nf a salt such as sodium carbonate, sodium hydrogencarbonate, sodium acetate or sodium 
phosphate, and adding to the obtained solution the long chain carboxylic; acid imide ester derivative in the 
powder fcrm or in tho form of a solution in an organic solvent such as dimethyl sulfoxide. It is necessary to 
maintain the pH of the solutiun within a range ot 6 to tO during the reaction If tho pH is lower than 6, tho 
... .ubi ty J the long chain carboxylic acid imide ester derivative will decrease, whereby the reaction hardly 
proceeds. If the pH is hiyher than 10, the protein will be inactivated in must cases so that it becomes 
difficult to effectively obtain the protein derivatives of the oresent invention The reaction temperature is 
preferably not more than the denaturation temperature of the protein ana generally about 3 to 50 'C. more 
preferably about 3 to 40 " C. The reaction time is, while varying depending on the reaction temperature and 
♦h r > ,vay how the lono chain rarhotylic acid imide es'er derivative is added generally in a range of ahout 10 
minutes to 30 days Tr« amount u c ed of the long Cham caronv V !tr arid imide ester derivat've is ahout 1 to 
100 :,•.,!•; . : asod 1 :nuU-> thn pedum Wnoio SCO ;s used as pnvroi, the amount ef tee long smaio. 
carboxylic acid imide ester derivative is preferably about 2 to 50 moles based on 1 mole of SOD. The 
amount used can centre; the number of molecules of the long chain carbevyhc acid residue bunded to the 

(he reaction mixture thus obtained contains the resulting protein derivative, uureacted protein, the long 
chain carboxylic acid imide ester derivative and the like. The reaction mixture is filtered and the filtrate is 
then subjected to gel filtration. The obtained eluate containing the protein derivative is as required subjected 
to .oydror hebio chromatography, ion-exchange chrsmatsgraphy or me iika and concentrated by ultrafil- 
'■Vi^n, and is subjected 'o ly^'phiii/ahon. + o give the pro'oin dniivahvo in hm -.olid form 

In to-- arrve i-r'nn {no ,am: groups n: the [ >r: r i-a-r M'h t:v« l-<ng vn- ■ .ad--;>yi ■ o a rrih'-- 
o--U.r derivative v, f o m fw [ -oU-.<r derivative 

;;n»- r swatv < <hV. i 'd : > 'I . ■ it ' e v * . -n mi.*.-- : f " hi w : : / i a.Vigt;- 

[,r,,t. r .v th ' t r -i-r.il.M ule--. f fu; I '.ham 'ad"-'vl; amd mt-;f So \,.0.'- se that t- ■ 

;;'irv.i.'i; v* " ■.. long < hem \nb"', i ie acid moidse coot a.ned in 1 moi-_ ■ .oi'- 1 -. t '.bo p'"\ ' d< -r r.vl ve ate e>'t 

same In the ab*. gene'a! h muila representing a p f ;tem donvat! :> :. n thereh.mo m : _-a r, s an avemge 
■.a'ue of me i umbers ot de :eng oha'u carcoxy ! ;c acid residues tcm^oi to f mciecule of th^ prstei-n if 
however a prrtom denvative in wrvcf: tne numcers of the long sham snrbc<yi:c acid residues bonded to 1 
no Jecole of the pM'-o are t'*e same is desired, it can be ^htam-b by subject'ng the protc-m den vat: v^- 

.pt rr.d ;•••/ fhn ,:0> ; .r • • 'i.itn.r tf i f i!*ra!»' m i- n-f».f h;,-' 0< '" • '■ ' ; - ■ ;r o ; v ' 'f lixe m--f^«.-..<- 
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.i' piasma half- if e and determinac-lity of chemioa' structure, rjes-raciy -nodifie^ with the ii.nq r s a- - 

■\a: bo> viio a" id imide ester derivative at bs 1 -position alanine and at '*s ?Q-cc.z\*.\cr\ w~me 

; x am. pie-, of *he cmtois used as the ratling material for toe ahroe - - -M-r are a^ foiic/,- 
Ac; aragi-oace arqrwe, imorleukm- 1 . II-. 9 c^erlei ikin-3, imcr leuk:n-4. inter 'ecKT-a rt-r ,.-,. iKI --r, 
r tcdcukin-A intobcuk-s-3 jrokinas-e. ore urokinase. s*rc ptokinaso, TP A. £-gl uccsidase. - glu-. jronidaso i- 
gal uctosidaso, adenosine deaminase, uri'.asu. SOL), insu'in bilirubin o<idasu. Li-CSF. granulocyte mair 1 - 
i huge colonv-stimulating Victor, macrophage cs -lot ly-sti nulatmg factor, NC3, cataiase. elastase. eryth:_q.Li- 
otm, in*ederon-c*. intsdemn-;! interferon-^, turner necosis factor -a. turner necrosis factor-.^, nerve growth 
fa-dor. epid" r mal growth factor. ovalbumin, platelet derived growth "actor, thrombomodulin, u 1 -antitrypsin, 
sone 'Tiorphogenotic orctem cartilage derived factor, ficrobiast growth factor, growth hormone, transforming 
growth 'actor- $ (TGFqd. blood coagulation faotor IX. protein C, prote-n S, insulin-like growth factor, 
calcitonin, somatostatin, tissue inhibitor of metalloproteinase (TIMP) atrial natriuretic Hormone, C 0-4 protein. 
r y c tatiu ealpastatin. er-rtastatin and parathyroid hormone. 

Toe long chain carho<ylic acid imide ester derivative of the present irvention has a tatty acid portion 
Tho pratein donvatve modified by such long chain oarbOKylic acid irmde ester therefore is capable of 
Mjversibly binding plasma protein and biulogical membrane, whereby it has prolonged plasma hall-lile and 
tho feature ur good delivery to oiyans. 

It is preferable that, in the long chain carboxylic aoid made ester, the long chan hydrocarbon residue 
represented oy W have 8 to 28. more preferably 10 to 20 principal cha-n atoms. Where SOD is modified it 
:s particularly preferred that the number of principa' ohain atoms cf the long chain hydrocarbon residue 
represented oy VV be 10 to 15. If a long chain carbGx/lic acid :mde ester with the number of principal chain 
atoms being less than 8 is reacted with protein, the resulting prrtein derivative w.ll have poor admity to 
qiasrra protein f the number is larger than 28, the long chain carboxyhc acid imide ester will have poor 
solubili'y in an aqueous s.c-lution with a pH of G to 10, wbereoy it becomes difficult to bond sucn long chain 
oarboxvlic acid irnide ester to protein 

I '!(.■ protuin derivative effectively exhibits the pharmacological ehect inherent to the unmodified ptolein 
hor example. SOD derivative has. as is apparent trum tho results obtained n Test Examples 2 which will be 
described later herein, excellent anti-ulcer activity, and also has pharmacological activities such as anti- 
inflammatory, anteischemio and cerebral edema-preventing activi'ies. NCS derivative has excellent anti- 
cancer activity 

To > icoiogical studies have shown the low toxicity of the protein derivatives. 

T'n.'t above results shew 'hat *he protein derivatives are effective fcr treating or preventing various 
ovcases corresponding to T he pharmacological activities Known to be inherent to the unmodified protein 

GOD deevabvHS at a effective fut diseases i;;aused by active o-.ygen species, and can bo, used ;o 
r articular as anti-inflammatory agents, anti-ulcer agents anti-ischemic agents, cerebral edema-prcvonhng 
lgents anti-paraquat into/icatic>n agents, etc and are also useful as drugs to alleviate vaiiuus side effects 
■ ■ O ' l \ L .;di ,-,.[ . , ■ av . aased K ,c av^ , ,< y ■ , : ■ • ; - . -. ; >-hrt. ha • SOO U. tivat"v.-. a-o us«:tu: 

as tner jpeutic agents for treating dermal diseases such as burn, trauma and various derrnatides I he SOD 
denvat ves more effectively retain the pharmacological activities inherent to unmodified SOD [Saishin Igaku, 
d9, No 2, 339 C 1 984) ; Igaku to Yakugaku, 14, No. 1, 55 (1905); Jikken Igaku, 4, No 1 (1986) "Tokushuh: 
- i* a r ai Fun i Rajikaru *o Shikkan" (Special Number: Tree Radicals and Diseases): fragrance Journal, 79. 
?*fl ( i 3.*<6>1 M^.-r.pvf.r, the SOD derivatives have phrvmar'doqiral a^r/dns against thosn diseases «saur- d 
I art: .e o.; qon sr <nd trc c_ m arjainst .vhieh unmr •> jjf m\ Sf: D '.| n/c no pharma--r,|.- g :t al a- .*iviti»rs 

NTS ■"'•<' ■ vafi ait* ia""*iil as an *i-r ,asc oi ai]nnt c 

:• if to- ;■ '"in S ■ v Civ.- d.:[ ndv ■: , 1 a, ■ - 1 ■ t : . ■! : - i .e -e.v,,^ f -h, ■ q, ■, ^ . ■ r r i 1 ■ 

' Iftari e a- d i.tn. r b:' t-w. h • : | ( . t 1 ;..- i...i 0 ., , ;, .. .. f SbOi der iv<d: vu a. lf ^dul* t Hire; i i . a ' 

:. bfJt) mg at 0 prvfvuL'v l- b to 1 b(J r .\ ; Ibc do^-c . f Nc'S OvrvJt r . v -.aocs depL'ii.iicg q tl e niettn-i 
a'.lrran; ..tr jtion. it aliq'Mnc' y and type of the .:ancer. pat v'd's :o M Jto" o f disease and general observation 
■-vet,- of the : and tt.e like, but >s gera^raily 0 1 to 100 r ; for adult human arid preferably 0d 'b 

mq Tre dosage is apprc>p»nateiy administered r-ith^t si a smgie dose or ;n a fev/ divideil doses. Uo n 
adrr ina'drahon . .ir. u d'";sage ferns rray be *ak-n ; ^ idahle fc *he rf-sr~-: i i'.r* router; of admaostoat ore T 

d o ^OP. drv. . : .r ; . d-. r d>-d d"- *ld t" '-■ ■' ' ' ' -■ >• 1 : ' ' ~: ' / ■*> ; >..* ; . ' ' f ■ u„ .., 
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^ h < i r i • i .-■>>' • a! practice. 

Wnon such pharmaceutical corr.posit'crs are intended for c r a i adrr-ini str ition . they are preferably 
|,fv I " ir sag- fom c ^li'.ihlM ; or ar sogvinn hem *he gastrointestinal *ra~* Tar lets and rapss'os wnoh 
,,r- i,t it dosage fnrrrs for oral adrr inrmnon ran ay contain binders suss as symp, gum rnxir. gola'in 
•;.nr: -t: gum trngacanth and polyvinyl p y r r o iido n e , recipients such as lactose, com star-: h. calcium phos- 
phate. r_orodoi and glycine. uonf.ants such as magnesium stcarate. talc, polyethylene glycol and silica, 
disintegrate! s such as potato starch, pharmaceutical^ acceptable /vetting agents such as sodium iaurylsul- 
tate and so on. I he tablets may be coated in the well-known manner. Liquid preparations for cr-ji 
administration may te aqueous or uily suspensions, solutions, syrups, emrs and so cn, or may ce 
i^'t.MMisatei which are extemporaneously reconstituted with water or ether suitable vehicles before use. 
So"-n liquid preparations may contain the usual additives inclusive of suspending agents such as sorbitol 
syren, mothylcellulose, gluoosa sucrose syrup, gelatin, hydroxyethylcellulose, carboxymethyloollulose, alu- 
minum stoarate gel and hydrogonated odible oils and fats; emulsifiers such as lecithin, sorbitan monooleato 
and gurri ataoic, nun-aqueous vHdicies such as almond oil, fractionated coconut oil, oleaginous esters, 
propylene glycol and ethanol, preservatives such as methyl p-hydrcxybervoate. propyl p-hy droxybeivoate 
and surbic acic, and so forth 

For preparing injections, the protein derivative is dissolved in an suitable- solvent such as phvsiological 
.a'mo and nlorosf: v:-,h <ti.-;.n f^r m.* _■ .tioo, and the SOD derivative concentration is adjusted to 2 to 20 my 
2 to 10 ml of solvent in a conventional manner to give injections for s Jbcutaneous, intramuscular or 
intravenous administration. In preparing the above injections, pH-adjusting agents, buffers, stabilizers, 
preservatives, solubiiizers and so torch may be added to the aqueous solution, if necessary. 

The above-mentioned pharmaceutical composition can contain the prote-n derivative in a oonrentratic n 
*"eiorted according to the form thereof and other factors, generally in a concentration of about 0 01 to S0 C o 
by weight, preferably about 0 1 to 20% by weight 

Other features of the invention will become apparent in the course o- the following descriptions of 
exemplary embodiments which ar :• given for illustration of the invention and are not intended to bo limiting 
thoreef. 

In the Examples that follow, 'H-NMR was measured using tetramethyl iilane as internal standard. IR 
absorption spectrum was measured by KBr disk method. 

Cxample 1 

oy cf'iosis i if T4-i 1 3-. arho'yt: oe a-s / xy »5ucc:nm:de 

In 15 ml c*' anhydrous tetrahydrofuran 1 . 1 4-tetradecanedi Die acid (1 0 g 3 6/ mmcles) was dissolved 
fo the obtained solution, were added a solution ot N-hydroxysucciniunde (445 mg, 3 87 rnmoles) in 5 ml of 
unhvdious tetrahydrofuran and rvN-f lim(!t k ylanv::ocv r; dino hvdmrhlcmd ■ fa 1 mg 0 02 mnmloi tl r,d !■ ■ 
" i'1'in: was st'f'eo '<>r ,Vj m"'ut''s b: the mature *as added a solution ul J'w'J (/jo 1 mg, 3.8/ mmeles) id b 
ml cf anhydrous tetrahydrofuran and the resulting mixture was stirred overnight. I he reaction mixture was 
f Ite-red and the filtrate was concentrated under reduced pressure. The residue was separated and purified 
by .\; iv a gel chromatography [eluent: mixture of benzene and chloroform ivoiume <atin): 1:3], to give N-( 1 ]- 
i ae' ■» /^ridocar"'vl r,v V! c ''inrini'ThiM -f>l0 mg 3^°-d "aving the fol'ow ro prspnrt-- 
I! P 110-11 * C 
■ o-rVS un /) + H]* ^00 

f- NMH iC [)/::■.. 2/0 MKo ; ' IK 1 4 / un 'dM : !m -n .Ob 1 .'4 c, Oh : S 2 — . . • = • • ' . H. . •' 0-' . 
4H: • dS-11) b0 >bc 1 -h 

■< ■ .:.e. : : ; d . . ' ■ ' ,4 . ■ . . . /• 1 \., '^e, 1 c/c 

:■ 'Tiipe 2 

' V, C: t ■ i * : s i s of N-i I 5-carbO' vp e n t a •; :-c inoyk •.; y '■ ? ■ , ~ inimide 

; ; ■■ ' * i * )■■■■,. -i *-t- C, , ■ ■ ri ■ p,-| t ..- ; :■■ .r-.-d ■ .,, ■ < ' ; • * -■ ..■ , ,v e d> ■■!..-d 
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purified by sili:a gel chromatography [oluent: mixture of benzene and chloro'orm (volume ratios: t:3], to give 

N-i 1 r^.nrhn.<vpontadaranf)ylo:<y)Fijrrinirrii'lR (429 mg, 32%) having tho following pmpnrtw 

m p 1 18 5-131 • C 

FD-MS i m ;■) [ M * HI* 38- 

'H-NMR •( nC. r - ! MM.-) s 1.13-I 43 m\ 30H], 1 62 <m, 2H) 1 74 in 2H), 2 34 ( : ?M\ 2 0- ', 2H) 2 84 (s 
4H.. 

!H [rr.r'} c'i'cO. 2*3^-0, 1825 1/90, 1/40 1/25. 1/10, 1210 10/0 
evanrie 3 

Synthesis of N-(1 "-carbGx;heptadocanoy!oxy)3uccinimide 

!s 30 n! of anh'droof *o + rahvdmf! ran 1 iP-n^t^Hpra^odinir arid M O g 3 18 mm n I nr.) was dissolved 
Tr. tho ohtamod j j 1 1 : t i o n , wore added a FOlutirn of ^hydroxysur^isirmde HBo mg 3 18 mrnolBS) in 10 ml 
of anh y drce< tctrahydrofuran and KN-dimeth/lamincpyndine hydrochloride (2.5 mg, 0 016 mmolei and mo 
mixture was stirred 'or 30 minutes fo tho mature was added a solution of DC C io66 mg, 3 18 mmules) in 
10 ml -J ass/do. js tetram/drofuran and tho resulting mixture was stirred svemight. T ho roaetion mixture 
was Mered and '.he filtrate was concentrated under reduced pressure. I lie residue was separated ana 
purified by siiica gel chromatography [eiuent mixture of benzene and chloroform {volume ratio 1:3. 5J. to 
give N-|l7-c Kbo> yheptade::anoyloxy)succinimide (480 mg. 37%) having the following properties 
m.p. 120-122 5* C 
TOMS (m'z)- [M ■♦ W] 413 

1 H-NMR (CrCI 3l 270 MHz} S 1.13-1 47 (m, PAH). 1.63 fm 2\\) 1.75 I'm, 2H), 3 34 (t. 2H), 2 60 (t T 2H), 2.84 (s 
AW), 5 0-7 0 ■ br, 1H) 

IR (cm-') 2020, 2850, 1825. 1/90. 1/40, 1725, 1/10, 1210, 1070 

hxamclu 4 

Synthes is ot N-( 19-carto> ynonadecanoy loxy )succmimide 

In 50 ml of anhydrous tetrahyrirofuran 1 ,20-eicosanedioic acid (1.0 g, 2 92 mmo : es) was dissolved. To 
tho obtained solution, were added a solution of N-hydroxy sucointmido (336 mg. 2 92 mmolos) in 10 ml of 
anhydrous totrah ,'dmfurao and N.N-dimothylarmnopyndme hydrochloride 7 3 mg 0 015 mmnloi and the 
mUturu -vas : tiond for 30 minutes To the- mature wa: added a solution of DCC tG02 mg, 2 92 mm. -.Ins) is 
10 ml of anhydr.-u.; totrahydrofuran and the resulting mixture was stirred overnight The reaction mixture 
was filtered and the filtrate was concenhaU d under reduced pressure The residue was separated and 
:,-■>; I , , , ; : ,y\ -, Ult . . yx -> Y |- t < i-Ps-' ! : ; c! d'lnd -m, v. Iuit =■ : A a 1 3 ^ '. 

gwo N-i 1 J- :a'bo.-yncru;'J"Carie/icx/)su_(.'n!iT-Kie (4^0 mg, 33 J a) nuvaiy trio telle .vmy proL-jrties. 
rn.p. 121.5-124* </ 
FD-Mo (m iY [M * HI* 440 

'H-NMR :'(;[)Ch. 270 MHzh^ 1.14-1 45 -m, 28H). 1.63 im. 2H) 1.74 am 210. 2 35 (5 2H7 2 60 (t. 2H), 2 84 \?. 
1H'.. 

!R (,-tr. "; 2920, 2850, 1/25. 1/90 1 7-10. 1 / 75, I O0, 1210. 1070 



Synt: •. s ., • 7 N-221 - zurt. . <yhenoro e t .m y v y ;u«. _ o;mido 

's 70 ml of anrydrso.s tetrahydrefur.iri 1 .7: :s.i!>'d^ as.d ('.0 g. 2. "70 't v. a w,is (.lis-.- i I 
me '^htair.ed soMjtien. were added a solution of N-I ivdroxy sue r.initnide (311 mg, 2 70 mmoivSi m 10 ml rT 
anhyilrous *et:ahydMyi:ra? and N, N-d'mo*h\ lammopyrid'-e h/do-ohlonlp '2 i mg, 0 614 mmrle) anl m^- 
. , . t ... iV , r -. . ? . ...o c ., an ri- • I »h" r o i". --dd'-d : ' h 't nor: .(".r;- 1 \- : 2 /o -iic I.'- i 



EP 0 511 600 A2 



'H-NMR iCDC !.. 270 MHj)\< 1.12-1.4:3 im. 16H). 1 63 (m. 2H) 1.74 (m 2H>, 2 34 d, 2H), 2.00 it. 2H> 2 04 (s. 
4H) 

iR i.n 2 320 2650. 1825, 1790 1740 1725 1 T 10 1210. Urf) 
F< ample 2) 

(a) Synthesis of 1 , 1 4-tetradocanedioic acid munobenzyl eLtet 

In BO ml :f anhydrous tetrahydrofuran 1 . 1 4-tetra'jecar.ecJiOic acid (5 0 g, 19 4 mneles) was dissolved 
Ts the obtained solution, were added a solution uf benzyl aicohei i2.1 g. 19.4 mmoiesi in 10 mi of 
tetrahydrofuran and N,N-dimethylaminopyridine hydrochloride (15 mq, 0.1 mmele) and the mixture was 
stored fo 30 minutes. To the mixture was added a solution of DCO (4 0 g. 19 4 mmoles) in 10 ml of 
anhvdrous totrahvdrofuran and the resulting mO-tur^ wa c ^ttrr^d at a r^m tempemt' \ r e f er 20 hours The 
reaction mixture was filtered and the filtrate was concentrated under reduced pressure The residue was. 
separated and purified by silica gel chromatography [cluent. mixture cf hexane and diethyl ether (volume 
ratio) 2 1'. to give 1 ,1 4-tetradecanedioic acid monobenzyi ester (2 42 g, 38 3 c) having the following 
properties 
m.p. 73.5- /'4 * C 

H-NMR iCDCb : 270 MHz):5 1 17-1 40 |rn. 16H). 1.50-1.70 irn. 4H) : 2.23-2.39 un, 4H). 5 1 1 is. 2H). 7 '32 (m. 
5H), 7.40-9735 (br, 1H) 

■ b) Synthes-s of N-(1 3-benzyloxycarhonyltridecanoyloxv)-sueoinimide 



In 30 ml of tetrahydrofuran 1 . 1 4-tetradecanedioic acid monobenzyi ester (2.4 g, C.B9 mmoles ) was 
dissolved. To the obtained solution, were added a solution of N-hydtoxysuccimmide (793 mg, 6 89 mrnolcs) 
m 1b ml o* anhydrous tetrahydrofuran and N.N-dimethylammopyridine hydrochloride (3.3 mg 0.02 mmclo) 
and the mixture was stirred for 30 minutos at 3 room temperature To the mixture was added a solution of 
UCC (1 42 g 6.89 mmoles) in 15 mi of tetrahydrofuran arid the resulting mixture was stirred at a room 
temperature for 15 hours. The reaction mixture was filtered and the filtrate was concertrated under reduced 
pressure. The residue was separated and puritied by silica gel chromatc graphy [eluent: mixture of hexane 
and etnyl acetate (volume ratio): 2:1] to give N-i 1 3-benzylo.»:yearbonyltndecanoy ioxy )succinimide (2.31 mg, 
75°'o) having the following properties 
m p 01 5-02.5 * C 

H-NMR i0nO3 370 Vic-! * 1 05-1 40 in, 15H), 1 r.3 ;m 2H ; ! '2 (m. 2M). 2 33 ;\ 2!i., 2. 3d it. 2Hi. 2 /9 (s. 
4H) 5.11 (.:, 2H). 7 33 (m, 5H) 

) 2 (! .t'--. i; <•( N-"13- j'bexvtc .ivcancv'- /'vc ■ r r .do 

In 15 ml of tetrahydrofuran N-( 1 3-benzylo <ycarbonyltndeeanoylo\y)succinimide (2.28 g, 5.12 mmoles) 
was dissolved. To the obtained solution, were added 228 mg of 10% palladium carbon and the mixture was 
stirred for 15 hours under an atmosphere of hydrogen. The reaction mixture was 'iltered and the filtrate was 
< '. \ < nitrated under 'educed pressure Tne re^due was r ec r/stalMzo.-j l r~m etharvv + o -;■•.-■> N-( \ 1---.it t my - 
y^: 1 lecarv/" on. ^ d.. (1 71 m ;. 94"., -a,'i"g '! t ng ;■<> \ • • 

ir p M3-H2 * f. 

1 [i-Ms if /) ;m + Hi* :v:m 

'^■NMH i( Uf ::. 2/0 MHz) 1 1 4 / (n U40 1 (•:» 'n 2H'. ' /4 mi 3Hi 2 - 2-- 2 S .1 7M« ' < 

•Vdi " dh-in 50 d.u. 1 Hi 

IH r m") 3920 2850. 1H25, 1 /'JO. 1/40. 1 /2b 1 ; H3 1210, 10H) 

L"x;jmp:e / 

7', r t'M ■' i : . -3 N-t I 5-'- "ir b' > - '/pent ")i S <■ - inn; p- . y phtc. ]! n J M 
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and *he t Urate wan .cncontrated under reduced pressure The residue was separated and pun'ied by si!ii a 

gei p. ma t- ;rir . i rsj-i 1 5-S3rbo-:ypontadosanoylrvy phthalmide (310 mg, 41%) having ?rn f~low- 

tr. a ; ■ or • ••*i>-< c 

m ; 109-1 10 f, ' C 

FO-MS irn [M + H]* 43;-' 

H-NMH (CDGb, </0 MH/j7> 1 14-1.50 <m, 20H). 1 .S3 (rn, 2H| 1 /B (m. 2H) 1' 34 d. 2H} 2 o'G (t. , J Mi, / /2- 
/ 94 (rn, 4M), 

Example 8 

Synthesis of N-( 1 5-rarbo> ypentadecanoylcxy itetrame thylpnthalimide 

tn 3 rn- of anhydrous totrahydrofuran 1 . 1 6-haxadeoanadioio arid (100 mq, 0.3r) mmoles) was dissolved 
j.j ^ L jl d.nn^i ] £ action, wore addea 3 solution of N-hydrox /tetrameth yiphthaiimide (77 ng. 0 3 Tj mrnolos) 
m 2 nil of anhydrous totrahydrofuran and N.N-dimethylaninopyndine hydrochloride (0 3 mg) and the 
miduro was stirred for 30 minutes. To the mixture was added a solution of OCC (72 rny, 0 35 mrnoles) in 
0 5 ml of anhydrcus totrahydrofuran and tne rosuithy mixture was stirred overnight The reaction mixture 
w;r filtered .»n»1 *ho f'Moite was jonoentrated under reduced pressure. T ho rescue »va5 Sc^aicuuu arid 
purified by silica ye! chromatography, to give N-( 1 5-cartoxypentadecancytoxy Hetramethyiohthalimide 1 58 
mg, 34%) having the following proDerties. 
F D-MS (m z): [M + H]* 4BB 

' M-NMR (COOI-j. 270 MM-)* Id 4- 1.49 {m, 20H), 1.61 (m, 2H) 1.78 im, 2H). 2 29 (s. GH>, 2.34 (t, 2H). 2 GO U 
s, 8H) 

Fxample 9 



Sy nthrjs is ot N-(1 5-carboxypentad-;canoyloxy)-5-norbornoned > ,3-du;arboxitnidc 

Example 7 was repeated except for using, instead of N-hydroxyphthalimide (285 mg, 1 75 mmoles), N- 
hydroxy-5-norbornene-2 3-diCarbo>.imide (313 mg, 11.75 mmoles) to obtain N-(1 5-carboxypen- 
+ adecanoy!cx/)-5-ncrbornene-2.3-cioarboximide (340 mg, 44%) having the following properties, 
m.p 103-104 5*C 
TP-MS (in zi [M * \ \] 448 

' 1-NMR <(2D7h, ?7P MM:) h 1 14-1 43 .m 20H;. 1.48-1 82 on OH) 2 34 it 2%>. 2 52 t 2H. 3 32 p.. 2fo 
3 44 fs, 2H) 6 19 (s. 2H) 

Evamo 1 ^ 10 

(a) Synthesis of N-(15 beri^y loxycarbonylpentadecar oyloxy)-tartrimide 



In 15 ml of tatrahydrofuoan Ner/droxytadrmide (59 my, 0 40 mmoio) was dissolved. To the - r da -- : 
soli, 'inn ad^^l a .= ."i.ti-n -f 1 . 1 o-^exador.arodioir: acid menobenry! ostar (150 mg. 0 40 u'.nvim 

a <-.>! a< OCT: ;83 ~v; 0 40 rr.rv'o} in 05 ml :d totnh y "2 ah ir an ard 'ho faulting mi.'o'O /.as -.Vre- 

.'',>-oO'"jh t at 4°C. The roarto.n mature was filtered and 'ho 'iXratn /,aa '''Vkmii:; i'hiI a- 1 [>■ :u ■ 

T'm: n-.a.iu,- a;-/- r -paoOrMt ard puof^oj bv 1 tnaa a'' 'I -hi" ■ ;t . t ; . c N 1 1 ! : ■ ■ a , ,:i 

i. ■ 1 ■ i / 1 o u i 4 1 id o 1 .■ <_ir i O' y If > ■ v ; t ai t r i m 1 1 la w my. 4 ,J •., \ ha^ny the fo;l< winy propyl t'OS 
H NMH ; f ;L.»' I-, 2, ; MHo ^114 1 45 ;i . all. * 511 80 ■[•:. . 2 ,:4 C . -i . 50 it 21 o. 3 2ti : - b 
4 . :• is, 2H:, 5d 1 e 2H), /.lid ia. 5H» 

(b) Sy^thofs :t N-{ 1 5 -ear bo* /pentadooar.oy loxyjtartrimice 

I;- 1 nr I of 'nt'ihyd' ■ I'araa PJ-t 1 5-r an ay' ^ vyrar bfin vk^'mad^' an ■ ■ /)fa> a odn (7 '"in} 0014 -mr 
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4 51 7 b 6.:0-7 5C 'br. lib 
r..v, r .^, 

ui) Synthesis of r J— i 1 vbcn/yloxycarbonyltridcconoyloxyj-culfosuccinimido sodium salt 

In 0 4 ml uf anhyJrous dimethyl rormamido was dissolved 1 4 4-tetradecanedioic acid monoben/yl ester 

1 ICO mg. 0 29 'Timcieb To thy ubtamed solution were added sodium N-hydroxysulfcsucciimnide (63 my, 
0 29 mmole' and a solution of DC : C (65 mg, 0.29 mrnole) in 0.4 ml ot anhydrous dimethyKorrnamide and the 
rr>ss ; t:ng mixture wat stirred fcr '4 hours at a room tem.perature. The reaction mixture was filtered and the 
tilt-ate was stirred fc 2 hours at a temperature under ice cooling. The solid that formed was collected by 
nitration and dried under reduced pressure to give N-( 1 3-benzyloxycarbonyltridecanoyloxy)sulfosuocinimido 
sodium sal* <CG mq, 42%) having the following properties. 

H-NMR (DMSO-d^, 770 MHz) h 1.13-1 42 |m 1fiH), 1 47-1 Gft <m. 4Hi. 2 33 !t, 2H). 2 03 (t 2H). 7 8 7 (d 
- tH) 3 14 (m, 1 H;, 3 94 -m, 1 H) 5 06 (s. 2H), /.34 is. 5H). 

i'Lm Syiitht'SU of r J-(1 ^cado^x/n;decanoyl0xy)sulfosuccinimide sodium salt 

In 1 ryl of dimethylformamide was dissolved N-( 1 3-benzyloxycarbenyltndecanoylcxy isultosuccinimide 
co sodium salt (50 mg, 0.1 1 mmole). To the obta.ned solution, was added 5 mg cf 10% palladium carbon and 
the mixture was stirred for 20 hours under an atmosphere of hydrogen. The reaction mixture was filtered 
and to the filtrate 30 ml of ethyl acetate was added. The mixture was stirred tor 30 minutes and the solid 
that formed was collected by filtration and dried under reduced pressure to give N-( 1 3-carbox- 
/tr:de^anc/l :> yjsulfcsuccinimido fodium salt (22 mg, 63%) having The following properties 
PAP- MS (rrvz): 480, 453. 435, 413 

H-NMR (DMSO-dfi. 2/0 MHz) h 1 15-1 39 (rn. 16Mb 1.47 (in, 2H), 1 60 <m, 2H). 2 17 (t, 2Mb 2.63 (t, 2H) 

2 8/ (d. 1 H). 3 14 (m 1H), 3.94 (m, 1H) 

Example 12 

30 

Synthesis of N-i 1 5-carbcvypentadecanoyloxy Kbisopropyisuccinimirie 



[ sample a was repeated except for us.ng, instead of N-hydr o*ytetramethy lonthaiimidebr/ mg. 0 35) 
.i. moles} N-hyi1rex /-3-i^npr. ifiylsur r inimi.Jr. (55 mg, 0 35 mrm ios) to o train N-( 1 r )-rarooxy pen- 
is tadcc anoyloxy)-3-isopropylsuccimmide (42 mg, 28%) having the following properties. 
L !7- M S <nrV^>- [M +H]* 426 

H-NMR ' r P0h 270 MH.o \ 0 7b i 1 3H 1 , • -0 M :\H\ 1 i 3-1 4^ : <m 7 ' • h i -2 <m 7Hi 1 .'4 o 2Hi 2 34 
<r,. ^H), 2 55 :dJ. 1H) 2 bO (t, 2h). 2.79 ijj. 'Mi 2.01 (fit. irlt 

v Example 13 

r^vnthe-.ir. of M- \. 1 5-carbo -'ypentadeoannylo . y ttiamothy Isuf cmimidn 

F'-.irr[.!r- .3 was. i-r^-ated e-rept fer c f i| ■■Vnad of • i-h,d- •< .!•••: . • -<-r 7; • " ' m () V: 

■■■ i ' N-u,'i -jam- 'hy 7 u i/ri;V Oil f r:;. ") _vC ■-1:1.7 i b.:i: N t-'j.^r: 

inny !• 'm - • :7 . !• c ■■■■m:d'' (4b o:g 7b : 7 ) ha\ing th-j l '.T .vi" ; :. - : •. 
-J bV , V +■ ' b, * 44J 

H NMM it'DC i -. 2/0 Mh.:) k 1 1H-1.46 <m 32hn 1 Ei2 (mi 2Mb 1 74 (rr. 71^ 2 34 (b 2^,. / Hn ,p 2H) 



•a^M' • 14 
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Synfef s ( -,t " J- 1 fj-r ~. ■ r ■". *y pervade^ ano / ' « T .re. " m !h 

Fxamplo 8 was repeated except fen using, instead of N-liydrn<ytotrniTirthylphthciliiTii^-:(7/* mg 0 3b 
m it'; vies), N - h yd ' o <y i tai o; : i n 1 1 do (44 my. 0.3b mme'e^ to obtain N-i 1 5-varbo-v, pentads*, anoyic <y h 

1 Uil onimide (49 r r u j . 31%) havmy the follow if ly oreperties 
f-U-MS (m j). [M - HJ* 396 

H-NMH (CDCIj, 270 N'Hz):o 1.19-1.44 (m. 20H). 1.62 im, 2H). 1.74 im. 2H) 2 34 (t, 2rh, 2 60 (t, 2H) 3.70 (t. 

" 210 13.00-6.59 tm. 2D) 

F - ample 1 G 

r>vntrif*r,if: of N-( 1 5-r ar ho xy pentad *r a no y I o x y >gi • jtnr im :dn 

Example 8 was repeated except tor using, instead uf NdiydroxytL4ramethylphthalimido(77 ifig, 0 35 
mmcles), N-hydrcxyglutaiimido (45 my. 0.3b mmcles) to obtain Nq 1 b-carbo<ypeetadecanoyle>cy Vylutanmido 
■-VJ my, 29°^; having the following pfopeuiv^. 
HD-MS (m z): [M + H) + 398 

c? 'H-NMR (GDCh, 270 MHz):5 1.18-1 47 (m, 20H). 1.63 {m, 2H), 1.74 (m. 2H) 2.02 fm, 2\\), 2 35 (t, 2H) 2 50- 

2 70 (m 4H), 7. 85-10. 50 (br, IM) 

Reference Ex imp e 1 



Synthesis of an SOD derivative by the reaction of IM-i 13-carboxytndecancy1oxy)suconimide with SOD 



To 14 ml of an aqueous soluaon human er ythtocyte-ty pe SOD (71,2 my. ml) was added 2.6 ml of 0.5M 
aqueous sodum hydrcgencarbonute solution (pH 8.0). To the mixture was gradually added with stirring a 
solution of 10.1 mg of the N~( 1 3-carboxytridecanoy loxy)succinimide obtained in Example 6 in 0.2 ml of 

3-; dimethyl sulfoxide, and the resulting mixture was stirred overnight at a room temperature. The reaction 
mi ■lure was f itered and the filtrate was subjected to gel filtration using a column packed with Sephadex G- 
25 (trademark; Pharmacia Fine Chemicals) (eluent 10 mM aqueous ammonium hydrogencarbonata solu- 
■ion; and tne nigh-mo I ocular- weight fractions were collected. The obtained fractions as such wero subjected 
*e ion-en.. r-aigo -hrnmatography o^ing DFAF-Sepharnse Fast riow (trademark; Pharmacia F me Chemicals) 

■ c whore elution was successively conducted with an eluent of a mixture of 10 mM Tns-hydrochioric acid 
butter (pH 8) and 0 15 M aqueous sodium chloride solution, that of a mixture of 10 mM I Ms-hydrochloric 
uod code 'pH 8> ::: : !> 20 M ;q !• ;•. ■;. fur- ■ hi ynl-tiou and 'iual'y 'hat u* a •' ■ < ■ V2 mM To; 

h y d r i .iehlono acid butter qjH 8) and 0.25 M aqueous sodium chloride solution, to collect the corresponding 
frictions (hereinafter these fractions are referred to as fracttcn-A, fraction-B and fraction-C, respectively). 

■yj These fractions were each subjected to gel filtration by using a column packed with Sephade> G-25 (eluent: 
10 riM aqueous ammonium hydrcgencarbonate solution), desa'iczed and the high-mclecular-weight Kao- 
'i-nr wurn -cmhired and \ : \ ;l..m : tc joo 33 mg nf SOD derivative iheroryrtor reforms! *n as S( )D 
dM-i.-ahve-A;;, tR rrg -r an SOD i-rvatr, m , hHr-vnafvr rvforod to a-. SOD d>-r ,v ariv m-R I . and 15 mg of ar 
7f>F d»mvat vm ;homi:..vte' 'HV-f:^: 1c c: SOT) de- « vat 1 w- ( 7 fmrr: Marion- A a. * on-R ard foirt'on-O 
■• pf!. !;v:!y J 1 1 u r 1 1 ri 1 1 / 1 : * • 1 1 • (<•.!• m{ (n-. : .viuir, ijroups if' *:ach >'f ;'».") i") :■ Vr,:'' - A, -M and .' 
i--,:' ; ;!ol ; t'at 3 h gmLjp<;, 4 4 ;r ; and 5 4 gmups uf the total arv; .: ■ .u ■ -, : o • : r v 1 0 ■ r al 

had he. mi i:.- a' < d. ,;; tf.e yuU dor iv,:t; ^c;, A H an<.1 -< . c :iv- iy 

I he vche^uitic e'ectrophoi out ams ■ . ' [\n> SOD v^'i and the SOD 'Iom-, ;Cr/". c .,btaTr..j am shown v^ 
\ q. 1 ta) and (b) big. 2 ihows an in specham of tf.e SOD denvati ,'e-r ;. 

R-fererr^ F^amp'e 2 
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room t r 'Tu, -mature T ri o reaction mixture was f i?ve : ard *he dltrate ,vas sub/oced to rj^H f ;- ^;;.r. using a 
column parked with S-pha^nx G-?f> trademark; Pharr^ana Fine Ohorrteals) (r-eert H) rrM agueoe^ 
i; m< jni :m h vdrogtxnc a: r ■. r. a*o ' ! . ? - ) and trv* nig n-nan^r : iia: -wnighit tract nr. ahis eni ertnd The :r* 
tasr.ed fm« tiorr, is non ,ver* subjected to n -e <x h an qe r.rv^mat^gr anny .jsing OF ' AF-Sepnarose Past F : ~ 
-trademark. Pharmacia Fmc Chcmicalsi [eluort a mi-dieo of 10 mM Tns-hydrochlcnc a; id bettor (pH 8) and 
0 20 M aquuous sodium chloride solution] a fid the Ir actions containing the rosultmy SOU derivative were 
collected I he obtained fractions weie subjected to yel filtration by using a column packed w-th Sephade< 
0-25 (eluent. 10 mM aqueous ammunium hydrogon-car benate solution), desalinized and the ►sgh-mclecular- 
weiqht tractions were combined and lyephili::ed to q:ve 18 rnq of the SOD derivative. Quantitative 
v determination by TNDS methoc of the amino groups in the obtained SOD derivative revealed that 2.0 
pieces of the total amino groups contained ir the starting material SOD had beer modibed. 

The schematic eleotrophorcqrams of the SOD used and the SOD dervativo obtained are ~,hown in Fig 
\\ and (h) Fig 4 <rhnw«; an IR -rpe-rtnim rf SOp H 0 riv?.tivo 

Refer euro Fxample 3 

Synthesis of an SOU derivative by the roacion of N-i 1 b-carbo/yuonadocaney ;o> y isuccmimide Aith SOD 

Reference Example 2 was repeated e<cept for using, instead cf 3.9 mg of N-( 1 7-carbo> ycep ■ 
20 r adecanoyloxy)succinimide, 4.1 mg of the N-( 1 9-c arboxynonadecanoyloxy >succininnide obtained in Example 
4, to obtain 14 mg of an SOD derivative. Quantitative determination by TNBS method of the ammo groups 
n the obtained SOD derivative revealed that 2 0 piAros of the totai amino group? contained In the starting 
•n atonal SOP- had been modified 

The schematic electrophoroyrams of the SOD usee and the SOD derivative obtained are ;hown :n Fig 
l j {a) and (b). Fig 6 shows an IR spectrum of the SOD derivative 

Reference Example 4 

Synthesis of an NCS derivative by the reaction of NCS with N-t 'I 5-iarboxycentadeoanoyloxy isuoctnimide 



In 18 ml of a 0 5M aqueous sodium hydrogeocarbonate solution was dissolved 50 mg of NCS. To the 
solution obtained, a solution prepared by dissolving 79 8 oq of the N-0 5-rarbnxvpertarlfirar-oylovy'o 
-.ur.oinimidH obtainp-d m Example 2 in ? ml of mnaRtry! sulfoxide was gradually add>='d wi f h sttrr ng Tnn 
mixture was stirred at 4'C m a I'ght-snelded place for 2 .vooke. The reachon texture was tid-ned. anc: thtt 
:e r filtrate was subjected to gel filtration using a column packed with Sephadex G-2 £ j (eluent: 10 mM aqueous 
..immonium hydrogencarbonate olution) and the high -molecular-weight tractions wore collected. The ob- 

"ao'vd f- ji ':■ re as suO' were- el yu ' : (n ■■■--c-" ! - "oet / :i u.< j ;r ig [ 1 L Ab -Se;-h. - , • ; h : - • - ' 

•eluent. a ro xture A 10 rnM I ■ is-cy cruchionc ack; butter (pH 8) and 0.20 M aqueous sodium chloride 
solution), and the fractions containing the resulting NCS derivative were collected. The obtained fractions 
■v were subjected to gel filtration by using a column packed with Sephadex G-25 (eluent: 10 mM acueouj 
ammonium hydrogenrarbonate solution), desalinized and the high-mole :ular-weight fractions were com- 
bined ar-g lyophiiic-'d te q:vo 7 mg A *ho NCS do: v.i'ivo f--m + be (••btai-T-:i NCS donvat ^ no — 
grr.i.p /. \> ■' • s-d r>,' gi i.ant; tat r, -:et-unnat - [ \ T r.PS e-.tht-d 

I-;.. newrati ~ o>.r Ti-'phonv-jams . >f tho NCS i;*-.,e arc t-.. ^J C S d-r vat>^ : t.anod \\> -/.r :n [ o 

' i 1 1 - :i : i : > f ig \ < >v, ■ h i i f \ ^ j .* ■( t- ■ h r f o ■ "d ■ . v i'i :>■ 

■+■<■• ■ ' >: t v,ir r ( k S 

r'.vr e; of an NCS derivative hy the ••e<e < < r el N-{ 1 / ear be •:> heptadecanoy !exy ; 

f : d- -'•nr,-. F'-:amrdo 4 was ogvoiVd • •[ ♦ '< ■' using, instead cf 70 •< rr 
~ inev' c , "■■ -.i 'T S- mC 0 tr ^ ■ t'^-. N- ' < • . . •- : ♦ .. e „ , ^ , • , 



rcini'Tiidc .vitfi NCS 
cf N-fl^-sireovvr--- 
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Plasma clearance cf SOD donatives 

Under pent: oa: r 1 1 . if anecthsia, rats (W:star ^trnin . main 7 vVMnk^, of ago oecv weight about pr;n g) were 
■arnulat-e n*o 'he '-r^'il vo r and ,vero heraoc^vl in*r a /enr. u c ly (1000 U *tii OP ml rati Tfv*n a 
sptTirrt'ii • i.t • ?t SPD :< SOD derivative in saline (10 mg in:) war. injected mto 'he femoral v^n _f >•,<; • 
rat r • amuunt _f 0 2 -nl iat At timed intervals. 0 2 mi blood samples were cc lleotod from the tumoral vem 
arid the tunc ojarses ol plasma SOU concentrations were dc'tunnmed by measuring the SOD activities m 
pOsma. fhe hm>^ courses of the plasma concentrations of the SOD and the SOD derivatives are shewn m 
F-g. 11 

Test Example 2 

Effect of SOD dh-nvatrve on acute gastric mucosal lesion (gastric ulcer) 



Male SD rat:, (body weight' aboi.it ?00 g) were fasted overnight and were placed in restraint cages m 
groups of each 5 rats the cages were vertically immersed up to the level of xyphoid process in water at 
22' C. After 6 hours uf stress loading, the cages were taken out from the water and the rats were 
o xsar Kjumated. ■ heir stomachs were fixed by 1 °'o formahn. A f te r this fixation, the lengths of linear al re 
were totaled and toe sum was e> pressed as the ulcer index. 

Rats in the ■ cntrcl group received 0.5 ml each of saline, while rats in the test group received 02 ml 
each cf a sclutic r of the SOD derivative obtained in Reference Example 1 and weighing 2 mg rat, all by 
intravenous route 5 minutes before restraint water-immersion 

The obtained results are shown in Table 1 

Tablo 1 



Ulcer index 


Control 
Test 


31.3 ± 8.1 (30.1, 23.9, 39.9) 
14.8 t 6.7 (I6.3, 7 5. 20.6) 



As u apparent from Table 1. the SOD derivative exhibited an ercel'ert anti-sHccr activty in the test 

-.}' Hip 

.'"."casl/ '] J'l -ro.- ;r'. .dif;catc:n.s ami .ar : :t • ; J the pr^se-! .rv-rdieri are poss No in 'igh: o* 
lUee teachings It is therefore to be understood that wbhin the sccpe of the appended claims, the invention 
may oe practiced otherwise than as specifically described herein 

Claims 

1. A long chain carboxylic acid irnide ester represented by the following general formula (I) 



o 

'n-o-c-w-ccuh 



o 



A'hi'u. :[i W l, a -Oivalcnt l"irg [ an • v a • v ! >> •:■> ,j 
>v m ;r ■!,; ■ ■ j; h ■■•■cc [ • r ]>■< \ . so!'- t>'d fu, f M \\ )t 



re:; - r i- r-... :! | v 



■ ' l , i ' i > m ,i 
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3. T'>. m.-np ester acr::*: rg t:j oaim 1 wherein W 'epreserts -iCH. .vne'em k r^pK-ren's ?.r •-tog-:;' 

t^e range hem 10 to ?0 

4. T'>- rnKi--i -.f.t": H i : r :mg t~ a m 1 ? or r< /,-w*r th* irr.id* ir n-ity 



0 

X N- 

O 

; 'f \ ■ r r^n 1 1 i n < h is x- y rc-s^ntc-cl by formula (A? 




wherein R J , R 3 , R 4 and R s , which may be the same or different, each represents a hydrogen atom, an 
alky 1 group, an aryl group, an aralkyl group an -SO.< H group a group representee by -OR" wherein R" 
represents a hydrogen atofn, an alkyl group, an aryl group, an aralkyl group or an acyl group, a group 
represented by -NFV T R ? wherein R 7 and F^ 8 , which may be the same or different, each represents an 
aikyl group, an aryl group, an aralkyl group or an acyl group or a group represented by -CO^R q 
wherein R 1 represents a hydrogen atom an alkyl group, an aryl group or an ara kyl group, R\ R\ R* 
and R' 1 , may, in combination with the carbon atoms tc which they bond, ferm a ring wnich may be 
n rh^Mi jted R ; riM R' .?nd or R 1 ind R' : , io enmhinatior. . rnav i"[ ['' 1 '.kh: :m.th'/1onM gruup Ahii h m;iy 
bo <~ r °.V:.!h, } o: Vrm I'a 'Pi 




(3) 



r 1£ o 



■r at -"i 
t _ ■ mu j 
i R' and 
led abov, 



-f.r,,,/ ,t .... 

:;r a group repi 



senh'-] bv the tormul; 



, the f.r-Diila -NRd 
':• >. W wherein W 
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'rr~iu-a 'J'.A) 

o 

— C-W-C0 2 H (VIA) 



wherein W is a bivalent long chain hydrocarbon group which may optionally be interrupted by cne or 
more groups each independently selected from the group consistinq of an oxygen atom, a sulfur atom 
and a group of -N(FV)- (FY being a lower alky I group) and n represents an average of the number of 
amide bonds between [Z] and [protein], which is in a range of 1 to 8 and alkali metal and ammonium 
salt s thereof 

7. T ho crctem derivative according to claim 6 whoiem [protein] s derived from 

Asparaginase aryinase, interlouk;n- 1 , IL-2. inter 'uuk;n-3. inteileukin-4, inter le.jkin-b. inter !euki:;-b\ 
mterleukin- /'. interleukin-8, urokinase, prourokmase, streptokinase. IPA, rf-giucosidase. H-glnci irnmHooe, 
c/-galaetosidase, adenosine deaminase, uncase, SOD, insulin, bilirubin oxidase, G-CSK, granulocyte 
macrophage colony-stimulating factor, macrophage colony-stimulating factor, NCS, catalase, elastase, 
erythropoietin, mterferon-u , interferon-^, interferon-^, tumor necrosis factor-u, tumor necrosis factor-;?. 
nen;e growth factor, epidermal growth factor, ovalbumin, platelet derived growth factor, throm- 
bomodulin, r*1 -antitrypsin, bone morphogenetio protein, cartilage* derived factor, fibroblast growth factor, 
growth hormone, transforming growth factor-^ (TGF-.c), blood coagulation factor IX, protein C. protein 
S, insulin like growth factor, calcitonin, somatostatin, tissue inhibitor of metalloproteinaso (TIMP). atrial 
natriuretic hormone, CD-4 protein, cystatin, calpastatin, unnastatin and parathyroid hormone 

8. Use of the imide ester according to c'airn 1 . 2, 3, 4 or 5 for reaction with a protein to produce a proton 
derivative 

9. A pharmaceutical composition comprising the protein derivative according *o claim G or 7 m admr-duro 
with a pharmacouticaliy acceptable carrier 

10. T ; -,r-- r hormar c.;ti'"a! -r pc< \* • .r ?.<: -..-cdiog tu 'hum D wherein [rrdhnl i-"" denvnd f, -m r ; .-[ .em :~ 
rtismuta.se 

11. The pharmaceutical composition according to claim 9 or 10 for treating or preventing inflammation 

caused by active oxygen species, treating dermal burns, trauma and dermatitis, and preventing or 

treating cancer comprising the protein derivative in admixture with a pharmaceutical/ acceptacie 
carrier. 

12. U r o nf lv pi~Ynn letiva^ve a-. . • : r g t; ^,'nrr P < -r ~< \~-x making a jm. ir it; 1 / • i ^ r , ( - en-pur 
U'lrpo ni t-' pi t^n O'Iiv.-'i.h n 00 men ,m , v th a ; oarm ~ " -vncal! j acr epr,'.;- \n vi ?< . • a ' : r 
i * t t ■■ ; ■ Pan roOnui tip em. o-.mi i : . r : to' > i|i u,:. ; , o -v ]• lat . 'O. , . <. ,t n .idu \\ . tc ■ 0. : 
* ..: t j:n - :t jg-cO,, i »:i.-_r_d h/ ,n <.<<y : op* •• !«;:.. hea!;r ; •••mI t urr \ trauma tl : • J 

' I- "i dO .]':. ! -v r\.' ■ ■ O , : * e i ■ j .,:(<■ 

Claims tor the following Contracting State : E5 

1. A prnre?s f cr t v -e preparation of a 'org chain ~arho < y !tn acid irmdt- est>-r .'••p.n •: • ' d r.y the following 
)• ' -m ■ , d, 
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0 

0 

{ s M-0-C-W-C0 2 H (i) 

S' 

o 

*ne:oin W is a divalent long chain nydrocarbon group .vhich may :cti:naiiy be interrupted by one :r 
rncro groups each independently selected from the group consisting of an oxygen atom, a sulfur atom 
and a group of -N(FV)- (FT being a lower alkyl group) and X represents a divalent hydrocarbon group 
which may optionally be substituted, or salts thereof comprising subjecting a long chain dicaboxylio. 
a" id represented by ihn ignriMral formula (II) 

HO/C-W-CO^H (Hi 



A h erein W is as defined above. to dehydration condensation with an N-h ydrnvimid* 1 
following general formula (III) 

o 



o 

wherein X is as defined above, in the presence of dicyclohexylcarbodncnide. 

A process for the preparation of a long chain carboxylic acid imide ester represented by the following 
general formula (I) 

c 

A 9 

X N-O-C-W-COoH ':) 

A 

o 



•Arsern:n VJ is a d , v i — r t ion-) chain hYd r -*v arbor g'our.. ,vh: ' n n.i; ' : t- -"-i" / h»"« atom jp*—: by r> : 
m :n ;r--i;j[-s each n> V".;" . -nOr-nt: y <-*io-*ed V'iti *he group rnn f rtr j f vi o-ygen at~m. a f.-fn- afp' 
■v : a p ■ in of aN:T .- P ' I ; .1 .• i; \ m! ■■■■■■! p. , ■■.:■>!■•.,-■ ■ vt .,, ; . !: 

•v •« h may 14 tiun..|iy ; • ..uh-,t.ta;od • ■ ;alh; :h<-c-f < m ( i ,| >f 1: it ■ j ;«••!• tin.; , • ; M in • .ir| . . v l- 
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O 

X N-OH UII) 
O 



wherein X. is as defined at eve to produce a leng :hain dicarbcxylic aod mc ncbenzyi mcncimrJe 
? i diester represented by the formula (V) 



J oo 

r\ _ 'J ... <i - ... / \ (v) 



0 

N-O-C-W-C-O-CHo— ^ // 

w 
o 

wherein W and X 3re as defined abeve. which is subjected to hydrogenoiysis to remove the benzyl 
ester moiety of the diester (V) 

3. A process according to claim 1 wherein the long chain dicarbox/iic acid monobenzyl ester of formula 
dV) is produced by c i.h|o< t:rg a long ~hai.n carboxylic mono ester of formula (lit 

HCbC-W-COrH (II) 

wherein W is as defined above, to dehydration condensation with benzyl alcohol in the presence of 
d ; c y c ! o h e .< acar b o d 1 1 rn i d e 

4. A process for producing a protein derivative represented by formula (VI" 
[proteinic (VI) 

A'hon tn (;;■": :em] 'l^' -^uiKl. a ;.r_loin having n amino residues. [Z] is a r esidue represented by the 
formula fVIA) 



o 

— C-W-CO.H (VIA) 



Ah»tr-- r. W r. a divalent long ham ry dr carbon grciin which may rpti r.*vly r>i nt.-rntp*»«1 by ohp or 
'-■\ ;r ■" rv h ■■ :sg cr I*;jM " v mthrg'oup " c r".i' I r ■ j - c :■■ >,',-'i ;*• r • • i I*' • -,j m 

.ii •< I i ;r >>f Nf H. ' ) • R C'_.ru a '■.■w r <_Jk v i gr / .jp ) and n ropn;v. i h. .in -r t : .ji r .d *,Kr ruimhot < >t 
,n:vdf lit. in!:, U't.v^'O [/] and [pr t'-m w'-' K : - r th- -a: lf ' ' L T -r: i\g d .M-lving '■■ 
pf"t--'M tn an aqueous -ulution of a salt and adding to the obta-ne-d utte" j long chain oar he <y 'a; acvj 
nude m;h:'r repieserted by the formula (I) 



c 

o 

>; ^J-O-C-W-CCUH 
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a •• • r W is a bivalent lorg chain hydrocarbon group .vhasb may .:ptiora! ! v be -nterrupted by one :r 
m:re pour s each independently solee'ed from me group consisting of an oxygen atom, a fulfur atom 
a- 1 a grssp of -N(RV iFT being a lower alky I ground and X moments a -svalont hy.iror.vbon group 
a" ■ h mav optionally be substituted, sr salts thereof, while mai 'laming the pH of too ^ stance solution 
/,-t'on the range friam 6-10 during '.he ensuing icactmn 

5. A process according to claim 4 fudhor comprising filtering the obtained reaction mixture uuntuimny tho 
resulting protein derivative. iuL)ect '\j the f 'Urate to yel filtration, and subjecting the obtained eluent to 
hydrophobic chromatography or ion-exchange chromatography. 

G. A process according to claim 4 or 5 further comprising , ng the protein derivative to a 

pharmaoout rally acceptable salt thereof 

7. A proonsr according V; . .!aims 4, 5 er 6 wooroin the [protein] ;? oonved from 

Asparaymase. argmase, 'Ptc-dc-ukm- 1 , IL-2, mtcr!cukin-3. interleukin-4 , inter leukm-5. :nterleukin-6, 
interleukin-7. inter leukin-8. urokinase, prourokinase. streptokinase, TPA. ^-glueosidase, ^-glucuronidase 
^-gaiactusiUaso, adenosine deaminase, uncase, SOD. insulin, bilirubin oxidase, G-CSF. granulocyte 
macrophage colony stimulating factor, macrophage colonv-stimulatino farter NHS,, catala^e, elastuse, 
erythropo-etn, interferon^ , interferon-;), interferon--^, tumor necosis factor-u, tumor necrosis factor-*?, 
nerve growth factor, epidermal growth factor, ovalbumin, platelet derived growth factor, throm- 
bomodulin, .i 1 -antitrypsin, bone morphogenetic protein, cart! age derived factor, fibroblast growth factor, 
growth hormone, transforming growth factor-;? (TGF-£), blood coagulation factor IX, protein C, protein 
S, insulin-like growth factor, calcitonin, somatostatin, tissue inhibitor of metalloproteinase (TIMP). atrial 
natriuretic hormone. CD-4 protein, cystatin, oalpastatm, urinastatm and parathyroid hormone 

8. A process tor piuparation of a drug composing mixing a protein derivative represented by the formula 
(VI) 

[prctein][Z] M (VI) 

wherein [protein] represents a protein having n amino residues. [Z] is a res'due represented by the 
formula (VIA) 



o 

— C-W-C0 2 H (VIA) 



wnerem W is a divalent long chain hydrocarbon group which may optionally be interrupted by one or 
more groups each independently selected from me group consisting of an oxygon atom a sulfur atom 
and a grr.jp of -N(FV »- (FV being a lower alky I group j and n ropres^n^s an average r, f me nninhfi of 
am' Vt h-"-oos between [/■ and [;:Sotn], vvr. i h : i " in a range of i to R ai + o a [ narrr ': " o: i*h a! : y 
a ■ ■ ; V.: !•< ,,r • • ■• jnd i .ohif^ 

I''-' ['['.■ ■ '- • > -tdiag t I.iiai H whui 'in th<; dt a ; .:■ lo.-iul I :r treat. no, >.<i preventing inflummaai in 

-.su^'d L y ;.^i,'e -.-vaun s-lyi;l. and treating u-enu! t.'u^r:. bauma and .ier muf'tis . and ■ \ ■ ; 

boa'ing ;.. arv, - ■ r . 

10. A process according tn any one ~f o> r,r r. 1-0 .vrVr.-in die : :; r - ; t ha.n hy.lrorarcon group - f ^present»--o 

by yV lc;s ran ^ t" ?<\ prm- pie • f • o rr- 
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F i a . 4/11 
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Fig. 0/11 
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Plasma clearance of SOD derevatives 
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